MORPHOLOGICAL DESCRIPTION OF THE GASTROPOD Heleobia australis (HYDROBIIDAE) FROM EGG TO HATCHING
Hydrobiidae family (Caenogastropoda) has a global distribution in the intertidal zones of lagoons and estuaries (KABAT; HERSHLER, 1993) . They constitute a diverse group of gastropods consisting of more than 1000 species (BOSS, 1971) and they play an important role in the benthic food web (KABAT; HERSHLER, 1993) . In South America, Heleobia australis (Orbigny, 1835) is the dominant species of the Hydrobiidae family and it is an important food source for many species (ALBERTONI et al., 2003) . Heleobia australis occurs in estuarine systems and coastal lagoons from Rio de Janeiro, Brazil to the Rio Negro, Argentina (SILVA; VEITENHEIMER-MENDES, 2005) , and it forms dense populations that reach up to 40,000 ind./m² (BEMVENUTI et al., 1978) . It is a gonochoristic species with internal fertilization and the sperm may be stored for some time before fertilization, as described for other Gastropoda (KOHN et al., 1987) . As protostomes, H. australis has spiral and determinate cleavage. Their eggs have an animal-vegetal polarity that defines the anterior-posterior axis of the embryo (COLLIER, 1997; NIELSEN, 2004) . Related species deposits their egg masses from which pelagic veligers develop (SOLA, 1996) , and H. australis has been observed to present a similar development (pers. observation).
In order to better understand ecological, behavioral and taxonomic aspects of organisms it is important to know their morphological characteristics throughout their life cycle. However, studies of Hydrobiidae life cycles are still rare, particularly as regards their development from eggs to veliger larvae. For H. australis, despite its abundance, no stage of development has yet been described. This is thus the first study to describe the development of this species from egg to hatching by continuous observation. The characterization of this stage may help in the identification of the species. KOHN et al. (1987) suggested using pigmentation and velar lobe shape to identify living specimens.
Heleobia australis was sampled in two areas of Guanabara Bay (Rio de Janeiro, Brazil) (22°84'S 043°20'W; 22°76'S 043°20'W) using a Van-veen grab (0.05 m²) in May and September, 2009. The sediment in the regions sampled was muddy (silt-clay), without any vegetation, and had a low dissolved oxygen concentration (VALENTIN et al., 1999) .
Egg masses were separated from thirty adults and kept in covered 150-ml Petri dishes with filtered (0.07 µm) sea water at 23°C, the same temperature as that recorded in the natural habitat. Then the eggs were isolated and classified according to their stage and maintained under the same conditions. A few eggs in each stage were observed daily and photographed using a Canon camera attached to a Zeiss Axiostar optic microscope. The images were then analyzed and the embryos measured using the Carl Zeiss imaging solutions program Axio Vision (V 4.5).
The egg masses were observed attached to the adult shells (Fig. 1A) , which is typical of the Hydrobiidae. Breeding seems to occur year-round in Guanabara Bay. As with other species of Hydrobiidae, mature females lay their fertilized eggs in capsules (or egg masses), preferably on live shells of their own species (FISH; FISH, 1974) , but they may also be laid on dead shells, shells of other species, on sand grains, or algae (ANDERSON, 1971 ). The egg masses of H. autralis were yellow and consisted of capsules, each one containing one white egg that developed into a veliger larva. The number of eggs per egg mass varied between 10 and 15 (n=30). Some eggs had not completed their development and different development stages were to be found in the same egg mass; embryos in the initial stage of development and post-hatching capsules were observed in the same egg mass. Despite not being possible to determine the timing of development of each stage, the stages were classified in accordance with the development proposed by Russo and Patti (2005) . A. Pre-division phase: egg before the cleavage. The capsules are of spherical shape and compact. The egg diameter was of about 80 µm and the capsule about 120 µm ( Fig. 1B ; n = 15).
B. Cleavage: the first two cleavages and the formation of the four-cell stage took place. The cell diameter was of about 96 µm, and the capsule 120 µm ( Fig.  1C ; n = 1). C. Formation of a blastula from a morula, an embryo filled evenly with cells. The cell diameter was about 98 µm and the capsule about 120 µm (n = 2). D. Gastrulation: No embryo was observed at this development stage.Pre-torsional veliger: the velum has developed and the osphradium become visible. Torsion had not yet occurred, indicating the pretorsional veliger stage. The larval diameter was of about 100 µm and the capsule of about 120 µm ( Fig. 1D ; n = 4).
E. Pre-torsional veliger: the velum has developed and the osphradium become visible. Torsion had not yet occurred, indicating the pre-torsional veliger stage. The larval diameter was of about 100 µm and the capsule of about 120 µm ( Fig. 1D ; n = 4). F. Post-torsional veliger: torsion has taken place;
veligers (of about 150 µm diameter) actively swam inside the capsules and fed on internal material of the capsule through movements of the ciliated velum ( Fig. 1E; n = 6 ). G. Hatching: a thin slit became evident in the top of the capsule. The slit gradually opened further, and, when it was sufficiently large, the veligers swam out of the capsule. The larval diameter after hatching was of about 160 µm ( Fig. 1F ; n = 15). Hatching. Abreviations: ci, epibiont ciliates of Peritrichia subclass (protozoa); os, osphradium; v, velum; f, foot; op, operculum. Scale bars: A = 0.01 mm; B = 100 µm; C = 100 µm; D = 100 µm; E = 100 µm; F = 100 µm. All photographs were taken at 10x magnification.
Several ciliate protozoans live as epibionts on animals and plants, using them as substrate. The associations may not be obligatory, and the epizoic communities are generally characterized by a high number of species which may inhabit highly specialized niches (FENCHEL, 1987) . Some eggs of H. australis presented epibiont ciliates of Peritrichia subclass, ciliates in this subclass provided many examples of an epizoic way of life, living on other molluscs (DIAS et al., 2006) .
Veligers hatched after completing only the first phase of torsion, which indicate a mixed benthopelagic development previously shown to exist in Rissoidae species by Russo and Patti (2005) . This phase involves mechanical, enzymatic or osmotic processes (SULLIVAN; BONAR, 1984) . Three days after the isolation of the egg, fifteen veligers hatched (Fig. 2) from the late stages of the embryo. The operculum and foot of the veliger were already developed at hatching (Fig.1F) . Internal structures and the osphradium could be seen through the transparent larval shell (protoconch; Fig. 1E ). The expandable velum serves for respiration, locomotion, and feeding (KOHN et al., 1987) . We observed veligers opening the operculum and expanding their velums outside the protoconch; the velum is covered with cilia which are used to capture small particles of food (Fig. 2) . Velum size can be an indicator of the pelagic longevity of veliger larvae (KOHN et al., 1987) . Heleobia australis has a simple bilobed velum which may indicate a short pelagic larval life considering that veligers with long pelagic larval periods have large velums and elaborated lobes. The world-wide distribution of the Hydrobiidae has led to the appearance of morphological, ecological, and behavioral variations among the species within this family. Some species have a developmental mode similar to that of Heleobia australis. For example, the hydrobiid from Great Britain, Hydrobia ulvae (Pennant, 1777), produces capsules or egg masses, each capsule containing several eggs (diameter: 70-90 µm) within a mucous mass and these then develop into planktotrophic veliger larvae (SOLA, 1996) ; the hydrobiid from Poland, Bythinella austriaca (Frauenfeld, 1856) , has an intracapsular veliger with indirect development and which has a highly reduced velum, the capsule containing a single egg or embryo (diameter: 140 µm) which can be seen through the transparent capsule wall (SZAROWSKA, 1996) . Other species have a developmental mode which is clearly distinct from that of H. australis. For instance, the Patagonian freshwater hydrobiidae Heleobia hatcheri (Pilsbry, 1911) is an oviparous parthenogenetic species with direct development. Egg capsules contain one egg laid singly, and some snails had capsules on their shells (MARTÍN, 2002) . Parthenogenesis has also been confirmed in the Australian hydrobiid Potamopyrgus antipodarum (Gray, 1843) , an ovoviviparous species (HERSHLER; PONDER, 1998). Given the variety of snails' development, this study aimed to provide the description of the initial stages of a tropicalsubtropical species, H. australis.
This brief morphological description of intracapsular development and the larval stages of H. australis should provide useful information for further studies that compare the morphology of H. australis eggs and larvae with those of other species. Besides the morphological description of development, it is also important to assess the growth and timing of development in the early stages of gastropods and further studies must therefore be conducted. Further, ecological studies, on aspects such as feeding, settlement and predation, during the first days of this gastropod's life, are now needed.
